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(57) Abstract 

An etectro witg icai bMsnnnem primaiily fanended for s»«alled "WcfwaiBf" eiectrasuifefy has a radio ficqpency generator, 
handpiece, and an ckdioda aaicinbly detadUUy moonled to the handpiece. DlfHeicnt ekcuode assembUet nay be lelected accordii 
totfaesunicalpiocediDninbepeifbnned. T> adapt the ynciiigrcfaiiactBiittici for improved 

Msembly com^ m M#^tKU>— inii dement audi as a capadlor of nnk|ne value wMch is sensed by the geneialor. Inside the generator. ( 
sensed capacitor vahie causes the selecliott of operating paianietBfs,pieti^^ 1"" 
to suit die selected elecinde assembly. 
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PI PrTRhRlIRfiTrAL INSTRUM ITf^ FfTROSURGlCAL 
piprTPnnPARRPMBLY 

This invention relates to an elecoosurgical instill 
5 tadk)frequencypower,ahandpiece.andadetachableelectiodea^ 

also includes an electrode assembly for detachable mounting to a handpiece of an 
elecliosurgical instniment, a mcdiod of assembling and operating the instrument, and 

an electrosurgicai generator. 

10 Surgeiylv the application ofradioftequencyconenis to Uving tissue to desicc^ 

or vaporise the tissue using one or more electrodes coupled to a radio frequency 
generator raises particular i»oblems in tenns of obtaining efBcient transfer of power 
fiom the generator to the tissue and producing a required surgical effect in a co^ 
manner. The electricd characteristics ofan electrode assembly w*en in use can var^ 

15 widely depending on tiie mode of use, the conductivity of the tissue and suiroundiiig 
substances, and die nature of the assembly itself . 

Hiese probleros are particulariy evident in the case of electrosurgery perfiwroed witii an 
electrode or electrodes immersed in liquid at tiie ojieration site (often referred to as 
20 '^mderwater^ electrosurgeiy)- 

Underwater surgery is commonly performed using endoscopic techniques in which (1) 
die endoscope itself may provide a conduit for passage of an electrode, commonly 
referred to as a woridng channel, or (2) die endoscope may be spcoficaUy adapted to 

25 inchideineans for mounting an eleclrode, such as are provided on a resectoscope, or (3) 

the electrode may be introduced to dje body cavity via separate access means at an angle 
with respect to die endoscope; atechnique commonly referred to as triangulation. These 
variations in technique can be subdivided by surgical speciality, where one or odier of 
the techniques has particular advantages given the access route to die specific body 

30 cavity. Endoscopes widi integral working channck or diose characterised as 

resectoscopes. are generally employed when access to dw body cavity may be dirough 
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a natuial body opaiiiijg; swA as the cervical canal to gain access to the endometrial 
cavity of the utenis or the urethra to gain access to the i»ostate gland and bladder. 

Endoscopes specifically designed for use in the endometrial cavity are vefened to as 
hysteroscopes. Those for the urinary tract inchide cystoscopes, tireduoscopes and 
resectoscopcs used during transuredual resectioD or vqwrisation of the prostate gland 
(TURP and EVAPX respectively). When there is no natnral body opening through 
which the endoscope may be passed, the technique of triangulation is commonly 
employed. A common site where triangulation is used is during underwater endoscopic 
surgery on joint cavities such as the knee and shouWer. The endoscope used in these 
procedures is conunonly referred to as an arthroscope. 



In our co-pending British Patent Applications Nos. 9512888.0 and 9512889.8 (the 
disclosure of which is incoiporated herein by reference) we disclose an electiosurgical 
generator and an electrode assembly designed for operation with electrodes immersed 

15 in a conductive liquid such as saline solution. The electrode assembly has two 

electrodes; a first, active electrode at the extreme distal end of the assembly for 
contacting the tissue to be treated, and a second, return electrode spaced proximally fi^ 
the active electrode and separated ftom the latter by an insulation barrier. Whenthc 
electrodes are immersed in the saline solution, the solution provides a conductive path 

20 between ti»e tissue next to the active electrode and tiie proximal return electrode which 

temauis spaced from tiic tissue. The electrode assembly is fed by a generator which 
includes a rapid-acting power reduction circuit operating to prevent significant vapour 
formation at the active electrode during electrosurgical desiccation. The output power 
supplied to die electrode assembly by iht generator is rapidly reduced when tiie peak 

25 output vohagc reaches a preset tiiresholdwitii die objwt of avoiding a rapid runaw^^ 

increase in power delivery and arcing when vaporisation commences, which would lead 
to uncontrollable tissue disruption in place of die required desiccation. This effect is 
espeeiaUy problematical when die generator has a significant output impedance. 
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3 

It is an object of the present invention to provide an elccHosmgiail instrument which 
produces a controllable surgical effect and which is versatile in use. 

According to a first aspect of this invention there is a provided an electrosurgical 
instnanent comprising a first umt includmg a generator for generating radio frequency 
power, and a second unit inchiding an electrode assembly, the second unit being 
detachably connectiblc to the first unit such thatradio fiequencypowercan be conveyed 

to the electrode assembly, wherein the second unit includes a passive electrical 
identification component having aparameterofafinite non-zero value indicative of a 
characteristic of the etedrode assembly, and the first unit includes sensing means for 
sensing the pannneter value when the second miit is comiected to the first unit, the 
generator in«:hiding adjusdnent means responsive to the sensing means to adjust the 
outp«ofthegeneratorsoastosoittheii»dlcatede^ 
this way the genenrtor can be configured automatically to smt a variety 
electrode assembfies so that the same generator can be used for diff^^ 
opcntfions.theopeB«orbeingielievedofmuch6fthetaskofsett^ 

the selected electrode asisembly. 

ThisisparticulailyusefidmthecaseofspKaJledunderwaterelectrosu^ 
aboveandintheabove-memionedco-pending applications. The applicants have found 
that the power levels which can be applied whilst performing desiccation vary vwdely 
dcpendingontheoonstructionoftheelecirodeassembly. By including in each electrode 
assemWyaniden!ifiadioncomponertwhichfaindicativeoCforcxampIe.avaporia^ 

power threshold of the assembly, this characteristic of the assembly can be 
f comnnmicaiedtothcgenentforsothaitheradiofiequencyoutputcanbesetaccoid^ 
THUS, improved control, particulariy in desiccation operations, can be achieved 
Runntaining die abUity to use difierent electrode assemblies with the same generator. 



For cutting and tissue vaporisation, vaporisation ofthe immersion Bquid is r«^ 

the power level applied should not exceed that which causes damage to the electrode 
assembly, u is possible to use the present invention to set a radio frequency voltage 
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limh so as to limh die extent oftissuevqwrisadoa to a^id exceed 
of the elecHode assembly. 

Tlie fi«5l umt naqr cbmprise fte geiw^ 
S hymw^ hiitvipi««e), Mid a eaMe for coupling tiie generator to the connector. IntUs 
casetbese60odunttm^beconstitutedbytfaeelecln)deassembiy,^ 
has a connector vAiich mates vnth the coimectois of the fhst uni^ 
demountable mechanical inter&oe. 

10 Alternattvely, the first urat may comprise a generator with a first connector, 

second unit comprises the comWiiation of die electrode assembly, a second connector, 
and a cable connecdng die second connector widi the eledrode assembly, so diat die 
mechanical intcrfece is provided on die generator. In diis case, d^ 
may be detachably or nonidetachably mounted in a handpiece or a housing foraung ^ 

IS of the second unit. 

In bodi configuradons, die mechanical inteifice may provide furdier means for 
controlling or adjusting die generator according to die component connected to it In 

particular, die interfiice may comprise a specific plug and socket combination in which 
20 bodi the plug and die socket are shaped such diat nddier can be used widi a different 

socket or plug respectively. Conscqucndy differcm plug and socket combinations can 
be provided for different surgical appUcations. Formstanccafiislcombmationmaybe 
used foi hysteroscopic system, anodier one for artiiroscopic applications, and so on. 

25 Accordingly, if die generator has a socket of a type which is designated for, say, 

hysteroscopic procedures, die generator circuitry is arranged to supply output signals to 

diat socket which ate suited to such procedures. If. on die odier hand, die generator has 
asocketof a type designated for aidnoscopic procedures, die generator circuitry supplies 

signals to tiiat socket which arc mote suited to ardiroscopic procedures. A range of 
30 elecMcassembUesniaybeprovidedforeachclassofprocedures.anddKgaieratorcan 

be configured such diat die electrical identification components in die electrode 
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assemblies for one class of procedures aflects the generaior output differently fiom the 
same group of identification components wlieo used in electrode assemblies for a 
different class of procedures In effect, the generator is configured to proiride signals 
which are adjustable in response to the identification component according to die type 
5 of socket to which the output signals are supplied. In this way, the avaibblc range of 

diffiwm signal outputs is expanded beyond that available by simply a^^ 
according to the value of die identification conqwnent 

It is in dus Bght diat the prefened ins&ument in accordance with the invention provides 
10 a mcdumical interface between the fin« and second units which is formed of a p^^ 

a socket having respective interfitting configurations selected fiom a range of dii&rem 
shapes so tiiat die first and second units aie operable together only if they have such 
mterfitting plt^ aiui socket sbq)es. 

15 More specifically, in a preferred elcctrosurgical instrument in accordance with the 

invention, die first unit inchides an output connector for delivering output signals to the 
second unit, die configuration of die output connector being specific to die field of tiie 
surgery for which die output signab are suited. TTic second unit has an input connector 
for receiving die output signab fiom die generator and supplying them to die electrode 

20 assembly, die configuration of die input connector being specific to die field of surgery 

for whidi da electrode assembly is suited. The configurations of die input and die 
output connectois ftnm an interfitting combination such diat die electrode assembly and 
tire generator are interopendile only when bodi die electrode assembly and die output 

signals appKed to die said connector are suited to die same field of surgery. 



2S 
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The manner in which die sensing means and die adjusttnent means respond to die 
identification component is dependent on die configuration of die said output connector. 

As a result, die electrode configurations and the lespective electrosutgical output can b< 
optimised depending oodK type of eodoscope,andhencedie type of surgical procedure 

being used. The system, comprismg spedfic electrode assemblies, die generator, anc 
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connector means between the dectiosivgical generate and a selected electiode 
assembly, can be categorised as an aitliiosco|nc system, a hysteroscopic qrstem or an 
endoscofHC uroiogicai system, using a uniqiie cable^lug assembly for each of the 
^KciaUty segments. 

5 

llie ailfaroscqne declndes may be characterised as short (100 - 140mm), rigid with a 
vMnking(fiametenipto4mm. Tliey are mtroduceddnough a stab incision into the joim 
cavity wiA or without a cannub using the tiiangulatira tedmique. The tissue to be 
treated ia omnnKmly dense and of high dectrical impedance, such as meniscal caitihige. 

10 Output power and voltage settings reflect both the type of tissue, the size of electrode 

and the fact that aithroscopists are seeking a speed of effect comparable to the 
mechanical shaver devices they current employ, albdt fiom an electrode of smaller 
diameter dian shaver blades to improve access. Arthroscopic dedrode assembly designs 
therefore need to sappon idatively high ouqmt specifications, produce ra|»d debulking 

15 of high impedance tissue and must connect to an ergonomfchandiriece to aid tissue 

manipulation. In the arAroscopic system, then, the range of dectrode assembly 
identifications are subdivided to arthroscopic dectrode assembly identification and 
generator system set-up settings according to these spedfications and surgicd 
techniques. 

20 

The hysteroscopic electrodes may be characterised as long (350 - 400nun), flexible or 
semi-rigid, and vriih a working diameter typically in the range of 1 .27 - 2.86mra (4-9 Fr). 
TTiey are introduced dnough a woridng channel. The tissue fa commonly more vascular 
than that encountered during aithroscoiric surgery and inadvertent perforation of the 

25 uterus represents a serious complication. It is desirable therefore to support a more 

oontniUed q>plication using electrodes with good desiccation capabili^ using more 
predse movement of the electrode or hysteroscope than fa normal during arthroscopic 
pnwedures. The dectrode assembly to gcnoalor interfece does not require a true 
"han^ece" and may merdy constitute connector means. In the hysteroscopic system, 

30 the range of dectrode identifications are, theiefoie, differently subdivided to 
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hystaoscopic decliode identiM 

these spedficadoos and surgical tedmiqpies. 

TT««5 aie two main ekcirode ccmfigiirtf^ 
5 cystoscopicAiiellOTSCopicdec^ Hie foimcr have 

chanuacristicsveiy similar to the hysteiosc^ 
workingctamndofurotogicalendoscopes. R«se^^ 

ditoirtly. in diatthey are mountrf on an endoscope prior to passage of the assembled 
instrument through a worlung sheath introduced via the uieth^ THe proximal end of 

10 the electrode is connected to a trigger assembly and electrical contact integral to the 

nscctoscope. By this means, the electrode can be moved back and forth through a 
de&ied range of motion by operating the trigger mechanism. As the electrode is 
assembled prior to introduction, the size of the Up is not constrained by worid^ 
dimensionsbutnitherbytheworkingshcath. The working sheath diameter can range 

15 up ,0 10mm. Part of this diameter is occupied by the support wires to the electrode 

which aie commonly bent in a downward angle, with respect to the endoscopic image, 
to die working tip so that they do not inierfae with either visualisation or its operation. 
Nonetheless, a typical roller decirode may be in the range of 3 . 4mm wide and 2 - 3 
mm in diameter. THs size is necessary given that on average, 20 -30 grams of prostate 
20 tissuemustbeiemcnredThetissueisofvariableconsistencyasanux^ 

glandular elemenls. areas of which may be quite vascutar. A combination effect of 
simultaneous desiccation and vaporisation is, therefore, required. The roller form of 
urological decirode requires a high power high voltage generator output. lathe 

urotogicd system, the nmge of decliode identifications are. thcreftae, 
25 firthergroupofurologicdendoscopicdecirode assembly identificatfo^ 

up settings according to these specifications and surgical tedmiques. 

Inadditiontosegmeniationofdedrodeassemblyidentificationtothedwveu^ 

surgical spedalities. finther subdivision of generator settings may be included for 
30 dectrodeassembllesdeagnedforoperaiioninasdincworidngenvironmenico^^ 
to the tip of the electitode. As sudi. this dectrode assembly design dgnificantiy 
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increases the systm veisatmt^ in sutgiGal piocedu^ 

under a gaseous distmsion. Thefirnnerm^bepeifimneduiiderdirectvinontodebaUc. 
Incise or coagulate a tissue mass or by a triangiilaferi endoscopic approach siMh as Apse 
perfonned to remove s|Hiial disc heraiations or to remove diseased tissue fiom tbe 
slinises;so<aIledfijncdobal endoscopic amis surgoy. Exanqiies of gaseous distension 
techniques inchidelapanscopk and gastrointestiiialendoscoiric surgery. Tbe range of 
electrode identificatioos are, therefore, subdiwded to yet a farther group of saline 
assisted electrode identificatioo and system set-up settbgs accordfag to these 
specifications and surgical techniques. 

In the above variations on the invention fiom the complete fasnumem aqiect have been 
described. Odier aspects of the mvention are now introduced. It wUl be understood that 
the above-described variations apply simiUuly. 

15 According to a second aspect of the invention, an electrode assembly for an 

electrosurgical instroment, the assembly comprising at least one electrode, mounting 

means for detachably mounting the assembly to an another part of the instrument, and 
a passive dectrical identification cooqwnent ananged to interact with sensing means 

associated with the said other part of the instrument, the identification element having 
20 a parameter of a finite non-zero value indicative of the assembly. 

The identification element is preferably a passive component of predetermined 
impedance such as a discrete capacitor, the impedance being indicative of the above- 
mentioned dectiode assembly characteristic. Preferably, in the case of the component 
25 being a capacitor, the capacitor value varies fiom electrode assembly to electrode 

assembly ni the range of, typicaUy, 15 pF to 1 jiF according to a power level threshold 
for the assembly. In the case of an elccttode assembly intended for use in an immersing 
liquid, the threshold may be tfiat at which vaporisation normally occurs, preferably with 
the capadtance values increanng widi increasing povrer tfireshbld value. 
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The electrode assembly mounting means may include at least a pair of electrical contacts 
airanged to engage electrical contacts in an instrument handpiece, the capacitor being 
connected between the contacts of the electrode assembly so that when the assembly is 
mounted to the hand^ece, the contacts engage correspondingly located contacts on the 
S handpiece which are connected to the sensing circuit in the generator 

In the prefentd embodunent, the identification component is coupled between an 
identification contact and a contact wMch serves for die conduction of radio fiequency 
cunents between die generator and the electrode assembly. In a bipolar instrument there 
10 are tyjncally three contacts, two for the conduction of radio fiequency currents and one 

for idendficadcm ofthe electrode assembly. A single identificadoii contact anangement 
allows identification of three or more different electrode assemblies, depending on the 
number of dififeient identification parameter values used in the system and which the 
generator sensing means is capable of distinguishing. 

15 

With respect to the generator, according to a third aspect of the invention, an. 
electrosurgical generator for use with a plurality of different electrode assemblies 
inchiding req)ective electrical identificadon components having different finite non-zero 
parameter vahies indicative of the characterisdcs of the electrode assemblies, wherein 
20 the generator includes sensing means responsive to the parameter values and means f^^ 

automatically setting the output of the generator according to the indicated characteristic 
of an electrode assemUy coimected to the gei«ator. 

In a preferred embodiment, the identification compraent is a capacitor and the sensing 
25 means includes a reactive componeiit in the form of an inductance which foraos a 

resonant circuit with the identification capacitor yAm the electrode assembly is 
coimected to the generator, the resonant fivquency of the resonant circuit bdng 
dependent on the value of the capacitor. The sensing means may also include an 
oscillating device, foi exanq>le a suitably connected transistor, with the resonant circuit 
30 forming part of a self-osdllating circuit so that the oscillator fiequency is determined as 
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theresoumtfiequeiKyofiheresonaittciiciiit In this case, the oscillator frequency is 
indicative of the dectnxie assembly characteristic. 

Alternatively, the sensing means may inchide a variable intenial capadtanoe or 
inductance, with means for switching in dififerent inductance or capacitance values, or 
for varying the inductance or oqadtance value until a ccmibination «*ich is resonant 

at a piedetennined fixed frequency is fiMmd. 

The inductance in the seising means may comprise a first winding of an isolation 
transfomw, this winding being connected between a pab of contacts in a co^ 
an instrument handpiece which engage contacts on the electrode assembly bridged by 
the identification capacitor so as to fonn the resonant circuit when the electrode 
assembly is connecied to the generator. A second winding of the transformer prefiaably 
fonns part of the oscillator, typically in the form of a sensing winding for providing 
feedback to the osdlialor device. The transforaier may have a thiid. excitation whiding 
coupled to the output of the oscilhdng device: Aheniarively, a second transfonner may 
be provided, this having a first winding coupled to the output of the osciltaling device 
to act as an excitation winding, and a second winding coupled in series in the resonant 
circuit foroied when the electrode assembly is connected to the generator. In this case, 
two transformer windings, one from each transforaier, constitute.the inductance which 
resonates with the identification capacitor in the electrode assembly. 

In an electrode assembly having an active electrode and a return electrode as described 
above, tiie electrode assembly identification fimction may be achieved witi» three 
electrical contacts by comwcting tiie active ctectrode to one contact, foe retum dectrode 

to anotiier contact, and tiie capacitor to tiie durd contact, widi die other teraainal of foe 
capadtorconncctcdtooncofdiecontactsassignedtotijeelectrodes. The capacitor may 
be quite small and mounted immediately distally of tiie contacts in a contort housing 
. which is shaped to be received on or in a connector or handpiece which is, in turn, 
connected to the generator. 
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In the genoaior. the sensing owns may be c^^ 

a controller wWch is ananged to set the output power of 

output signal provided by the sensing means and representative of the identification 

characteristic. Tl« controUer is prefaably opeiBbte to adjust the » 

suppUedtoaradiofiequencqrouiputcircuit(intbisca«apoweroscillato 

to the sensing means output signal. In the case ofthegaierator including a switehcd 

mode pov«supply.thecontrollet is coupledtothc power supply and arrangw^ 

the duty cycle of the switched output of the power supply in response to the sensing 

means outsit ngnal. 

The invention is applicable to instnmicnts in which the generator is separate from an 
instrumem handpiece or incorporated in the handpiece. TTie sensing means may be 
faKorporated m the handpiece whether or not the gcnenttor is also in die handpi^^ ^ 

According to a fourthaspect of the invention there is provided a method of 

and operating anelediosurgical instrument comprudng: providing a first unit including 
andectrosurgicalgeneratorforgeneraiingradioftequencypowcr, piovidingapluiaHiy 
of secomi units comprising different electrode assemblies each having means for 
detachable mounting to the first unit and each im:luding an electrical identification 
component having a parameter of a finite noo-zeio value indicative of a characteristic 
of the respective assembly; sdecdngone of the second units and mourning ittothe^ 
unit: and in the first unit, sensing the identificatiwi componcm parameter value and 

aiitomaticaUy adjusting the gcnemtor output in response to the said sensing to suit the 
characteristic of the electrode assembly of the selected second unit 

Tte invention imAides. accoiding to a fifth aspect of thereof, a kit of parts for 
asaembling an electmsmgical instrument, comprising a first unit including an 
electrosurgical generator for generating a radio fiequency electtosurgical voluge. and 
aptarality of dififeiem second units indudtogdifferemelectt^ 
tnut induding means for mounting to the first wut. wherein each second mut m^^ 
anelectrical identificationcompooenthavmgaparameterofarespective value selected 
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fiom a range of finite non-zefo values and indtcaU ve of a cfaaiactaistic of the respective 
electrode assembly^ and the first unit includes means for sensing the indicating 
parameter when the second unit is mounted to the first unit, the generator including 
adjustmemrneans leqtonsive to the sensfaigmeans to adjust the output of the generator, 
S whereby die generator ouqnit is automatically adjusted to suit the different 

characterisdcs of the electrode assemblies of the second units vAien they are selectively 
mounted to the housing according to the sensed parameter value. 

The invention vwU now be dcscnW by way of examp^ 
10 in which:- 

Figure 1 is a diagrammatic representation of an clectn>surgicalinstrumem for u^ 
procedures, in particular cysioscopic procedures, in which an electrode assembly and 
handpinre are shown partly m cross^spcdon, and a generator is shown in block diagram 
IS form; 

Figure 1 A is a detail view showing the distal tip of the electrode assembly in Figure 1, 
partly in longitudinal cross-section; 

20 Figure 2 is an electrical circuit diagram of an electrode assembly and an identification 

circuit, the latter forming part of the generator of Figure 1 ; 

Figure 3 is an electrical circuit diagram showing the electrode assembly and an 
alternative identification circuit; 

25 

Figure 4 is a side elevation of an electrode assembly and connector unit of an 
electrosurpcal instrument for hysterosooiHC iwocedures, the electrode assembly and 
connector unit bring shown prior to the attachment of one to the other. 



30 



Figure 5 is a partly sectioned side view of an electrode assembly and handpiece for 
dectrosurgical instrument for arthroscopic inocedures; and 
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Figures 6A« 6B, and 6C arc firagmentaty side elevations of the electrode assemblies of 
the urologicaU hysteroscopic, and ardnoscoptc instruments of Figures 1» 4, and 5 
respectively, showing the differences between the plug sections of these assemblies. 

5 Referring to Figures 1 and 1 A, an electrosurgicai instrument in accordance wifli the 

invention conqjrises a generator 1 0 for generating radio ficquency power, a pencil-grip 
handpiece 12, ^wn partly sectioned in Figure 1, and a detachable electrode assembly 
14, shown detached fiom the haw^cce 12 in Figure 1, but aligned with an aperture 16 
of the hanc^ecc, whidi receives a phig section 18 of Ae electrode assembly 14. In this 

10 embodiment of the invention, the generator 10 is separate from the handpiece 12, the 

two being connected by a cable 20 and an output connector 21 , as shown. 

The electrode assembly is of a construction generally described in our co-prading 
British Patent Application No, 95 1 2889.8. In Figure 1 , the distal end of the assembly 

15 is not shown, but qjpears in Figure lA to a larger scalc^ The assembly has a shaft 22 m 

the form of a conducdve mbe 22T covered with an insulating sheath 22S. At the 
extreine distal end of the shaft 22 there is an exposed ccntK^ 
electrode 24. This fa a hemispherical metalUc tip conneclwl to a metalUc wire whic^ 
extends as a central conductor 26 through the whole of the shaft to a first contact 28A 

20 on the plug section 18 at the proximal end ofthe assembly 14. Surrounding the central 

dectrode 24 is an msidatmg sleeve 30, the distal end of which is exposed proximally of 
the exposed part ofthe active electrode 24. Sunoundmg the sleevc= 16 is a coaxial return 
dectrode 32 in die form of a metallic nibe whidi is dectrically and mechanically integral 
with a metallic tubular body 22T ofthe shaft 22. The return electrode 32 is connected 

25 to a seojnd contact 28B on the plug section 18 ofthe electrode assembly 14. In order 

that it is both radially and axially spaced from the active electrode 24, the return 
electrode 32 terminates at a point short of the end of the sleeve 30. In normal 
^imnHd^*-^ ft«^y ^ active electrode 24 contacts the tissue to be treated; the return 
electrode 32 is immersed in an electrically conductive solution such as saline solution 

30 so tfiat an dectricd conducting path is fimned between the tissue surround 

electrode 24 and the remin electrode 32. 
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TTie decliode assembly plug section 18 is secured in a plastics housing 33 which also 
supports the shaft 22. This bousing has a boss 33B coaxially sunounding the plug 
section 18, and a laterally projecting key portion 33K. A lotatable bayonet ring 3 1 
secures die hounng 33 to the hattdk>iece 12. 

The housing 33 contains a discrete passive dectionic component, in diis case in the 

form of a small capacitor 34 one terminal of which is connected to the conductive tube 
22T and the other terminal of which forms a third contact exposed on the proxina^ 

sutftce of the housing kqr portion 33K. 



10 



When the electrode aMemMy 14 is attached to the handpiece 12, the plug section 18 
passes through aperture 16 and into an imier housing 35 which has spring electrical 
contacts 36A.36B arranged to engage contacts 28A and 28B of the electrode assembly 

plug section 18. Associated witir aperture 16 is a recess shaped to matc^ 
15 profile of boss 33B and key portion 33K of the electrode assembly housing 33, and a 
thirddectricalcontact33C,wWchisspiing-loaded,isk)cate^ 
the exposed terminal of cqMidtor 34. 

Each of the three contacts 36A to 36C is connected in the handpiece 12 to respective 
20 conductors 38^ 383. 38!Cofthe cable 20. In Uiis case, cable 20 has two further 

conductors (not shown) for connection to push-button switches 39 located in die 
handpiece body. 

Several different electrode assembles may be provided, each having a phig section 18 
25 andahousing33 whichfitsdiehamlpiecel2.andeachhavinganidentificationel^ 

(capacitor 34) the vahie of which is unique to the respective electiode assembly so that 
the capacitance bctweaiconlacts28Aandthe«iposedterminal of capacitor 34 
the respective electrode assembly. Preferred examples of different electrode assembUes 
are the subject of co-pending British Patert Applications Nos. 9600352.0, 9600354.6, 
30 9600355J.9600356.1and9600377.7,dieconteotsofwhlchareincorponitedhereinby 

reference. 



15 

ITie cable 20 is connected to the generator 10 Iv means of a genento 

assembly 21 whidi is unique to the categoiy of surgical procedures for which the 

generator output is intended, in this case urological procedures. 

5 Refeiiing now to the elements of the generator 10 as shown in Figure 1, a radio 

frequency (RF) power oscillator 40 has a pair of output connections 40C coupled to 
conductors 38A and 38B of cable 20 via connector 21, and thence to the active and 
rttum electrodes 24, 32 leispecdvely of the electrode assembly 14. Power is suppled to 
the oscillator by a switched mode power supply 42 coupled to the oscillator 40. In the 

10 preferred embodiment, dus osdUator 40 operates at about 400 kHz, with any frequency 

from 300 kHz upwards into the HP range being feasible. The switched mode power 
supply typically operates at a frequency in the range of from 25 to 50 kHz. Coupled 
MOSS the output connections 40C is a voltage threshold detector 44 having a first ouq^ 

44A coupled to the switched mode power supply 42 and a second output 44B coupled 
15 to ah on-time control portion 46 ofa control circuit Another. controUer part 48 of the 
control dicuft, prefeaWy configured m Ae form of a micniprocessor controllCT 
to q)erator controls and a displ^ (not diown), is comwcted to a control mput 42A of d» 
power supply 42 and to a dueshold-sel input 44C of the voltage threshold detector 44. 

20 The "on" tune control circuit 46 is coiqded to the RF oscillator 40 to control the period 

of conduction of the osdlladng ouqmt device of the oscillator 40 in each cycle of radio 
frequency oscillation, thereby to control the power delivered to the electtode assembly 
14. 

25 The generator 10 also uicludes an electrode identification cncuit 50 havii^ input 

tenninals 50A and 50B connected respectively to contacts 36B and 36C of the handpiece 

12 so that the capaaxsa 34 in Ae electrode assembly. M*iisn mounted in the hanc^iece 
12, is ooimected across the inputs to dw electrode identificaticm circuit 50. This circuit 
. SO has an output SOC coupled to an input of die controller 48. 
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In operation, the controller 48 causes power to be afqplied to oscillator SO by the 
sintdied mode power sqi|dy 42 wto dedrosuqpcal power is denund^ 
operating one of the activation switches 39 the ham^ece 12. An output vohage 
threshold is set via input 44C acccmiing to control settings on the front pa^ 
shown) of the generator 10. Typically, for desiccation, the threshold is set at a 
desiccation thic^Id value between ISO volts and 200 vohs. When a cutting or 
vapmising ou^ is required, the threshold is set to a vahie in the range of fiom 2S.0 

vohs to 600 vohs. the value being dq)endent on tfie value of die capuAxot 34 in the 
electrode anembfy 14. as represented by the ouq)ut agnal produced by die electrode 
i&ndficationcncuh 50 on output SOC. The voltage vahies given above are peak vahies. 
The foct that they are peak values means that for desiccation at iMst, it is preferable to 
have an output radio frequency waveform of low crest ftctor to give maxunum power 
before the voltage is ctemped at the vahies given^ Typically a crest ftctor of 1 J or less 
is achieved. 



IS 



When die generate is first activated, the staus of the control mput 401 of die oscillator 
40, which is connected to the "on" time control part 46 of die control circuitry, is "on", 
such that the power switching device which fbnns die oscfflating element of die 
oscillator 40 is switched on for a maximum conduction period during each oscillation 

20 cycle. The power delivered to the electrode assembly 14 depends partly on the supply 

voltage appUed to die RF oscillator 40 from die switched mode povw supply 42 and 
- partly on die load impedance. TTie switched mode power supply 42 produces a supply 
voltage which is dependent on die "power" signal applied at its input 42A by die 
controller 48 which, in tarn, depends on die front panel settings and die vahie of die 

25 capacitor 34 in the selected electrode assembly 14. 

If die supply voltage appUed to die osciUator 40 by die switched mode power supply 42 
is sufficiendy high, die tenqwanne of die liquid medium surroundmg die electrodes 24 

and 32 may rise to an extern such diat it vaporises, leading to a rapid increase in load 

30 impedance and a consequent rapid increase in die applied output voltage across dw 

teimnials40Cofdie oscillator 40. Tliis is an undesirable state ofaffairs if a desiccation 
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output is lequiied. For this reason, the threshold voltt«e for a desiccation Quqputbs^ 
to cause trigger agnals to be seiit to the W time coiorol circuit 46 and to the swd 
mode power suppfy 42 vitoi the tfaie^ld is reached. The W time control circuit 46 
has the effect of virtually instantaneously reducing Ae "on" time of *e RF oscillator 
S switdiing device, and snnuhaneously the switched mode power supply is disa^ 

ou^ 44A of die detector 44 so that the vohage siq)irfied to the oscillator 40 begins to 

feU. 

Subsequently, the W time of die individual cycles of tiie oscOlator 10 is progresively 
10 increased until die output voltage Uifediold is once again breached, causing a fuitto 
instantaneous reduction in "on" time. As die supply voltage is reducing, die period 
during vdiich d)c oscillator "on" time is reduced can be shortened for a given delivered 
output power so Out, if necessary, further instantaneous power reductions can be 
obtained in die same way as described above. The manner in which Uiis process is 
1 5 achieved is described m d>e above-mentioned British Patent AppKcation No. 95 12888.0. 

The operation of dfc control circuit 46, 48 so as dynamicaUy to control die ouq?iUt 
voltage sufficientiy rapidly and to a sufficient degree to maintain die delivered power 
at a level suitable for desiccation can also be used in tissue cutting or vaporisation mode 
20 widi a diffeient dueshold voltage djuamically to limit the output voltage to prevent 

electrode bunting and/or excessive tissue vaporisation. In this latter case, die voltage 
limit may be set to a level between 250 volts and 600 volts depending on die value of 

csqiadtor 34 (Figure 1) 

25 Bodi die initial power level of die RF osdllatw 40 and die direshold voltage in die 

valorisation mode can be atyusted according to die value of die capacitor 34 in die 
dectrode assemUy 1 4 usii« die electrode identification circiut SO and adjusmient taems 
indiec(mtroller48. Thus, vohage overshoot and consequent unwanted vqxwisation in 
die desiccation mode can more eaaly be avoided. This is of particular concern when 

30 seating bloodvessels by desiccation, prior to cuttii« or vaporisation. Sintilarly, in die 

vaporisation mode, a nominal power levei can a utom atically be set according to die 
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electrode assembly so as to deliver a minimuiD power level necessary to achieve 
vaporisati<m. Also b die valorisation mode, the maximum voltage level can be set. 
thereby determining the size of the vapour pocket ateated by the particular electrode 
assembly connected to the handpiece. The size of the vapoiir pocket in turn determines 

5 the amoum of tissue removed adjacent the electrodes. Higher operating voltages, 

however, cause hi^ active dectiode tempeiatuies. Unis, if the active ele^rode is 
made of a noble metal, it is capable of withstanding a higher voltage dian one 
constructed of less robust materials. In sudi circumstances, the electrode be 
excessively eroded or melted, and the capacitor 34 can be used to set the vohagc 

10 threshold detector in die vaporisation mode to prevent Ais. 

With regard to adjusting the oscillator power level, the capacitor 34 is used to 
communicate tfw identity of the electrode assembly, and thus an appropriate power leveU 
to die generator for the respective electrode assembly 14. TTie generator may typically 

15 have a maximum power level of 200 watts, and tiic minimum power level required for 

vaporisation for the assembly may be as low as 30 watts. To achieve an approximately 
logaridunic division of power levek to suit different electrode assemblies, difffeieot 
capacitor vahies can be used to represent power levels such as 30, 45. 70, 100, and 150 
watts. An alterwitive logarithmic division is 30. 42, 58. 80, 110, and 150 watts. 

20 Capadtorvalues between 15pF and l^iF can be used to indicate these power levels. If 

diesevahiesconespondtopowerdiresholds, then for the desiccation mode the controller 

is atrangedto set powers slighdy below the respective values, while for vaporisation, die 

set values are dighdy higher. 

25 The vohage maximum for vaporisation may also be communicated, if necessary, by 

usmg finther capacitor values or by including a second identification element in die 
electrode assembly and a fourdi set of contacts and an additional conductor in the cabte 

20. 

30 It is preferred diat die greater die nominal power fating of die electrode assembly, the 

greater b die value ofdie capacitor 34. This aUows for die possibiUty of failure of die 
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dectrode identificatioiD pam of tfie msoume^ 
power and voltage setting for safety reasons. 

One benefit of setting a nominal power level according to the electrode assembly 
attached to die bandi»ece is tbat power can be siqjpUed to the assembly immediately at 
the nominal level rather than being increased progressively to diat level when the 
electrodes are first applied to djc tissue being treated. Looked at in a different way. die 
surgeon can ai^ly the required power level from the start, with much reduced danger of 
electrode damage or unwanted tissue disruption. 

The electrode identification circuit will now be described in more detail v«th reference 
to Figures 2 and 3. 

The electrode identification dicuit 50 b centred on an ppoational amplifier 52 having 
15 a low impedance <Ni4wtS2Adthang an excitadOnpiimaiy winding 54A of an isolat^^ 

liansfoimCT 54. A secondaiy winding 54S of the tiansf(»mer 54 is coupled across the 
input leads 50A and 50B of die circuit 50 so diat winding 54S and capacitor 34 of the 
electrode assembly fwm a parallel resonant circuiL The resonant ftequency of the 
resonant dicuit is typicalty widun the range of fiom 2 kHz to 150 kHz, depending on 
20 thevalueofeqMdtor34. 

The tiansforaier 54 also has a sense winding 54B coupled between an AC ground on one 
side and the ntveiting input 521 of the operational anqilifier 52. thereby inoviding a 
feedbadc path fiom die transfinmer. Since winding 54B is effectively coupled to die 
25 excitation windii«54A via die resonant secwidaiy winding 54S, die presence of the 

resonant diciut largefy filters out die harmonics of die square wave output of die 
operational amplifier 52. 
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Clan^ diodes D 1 and D2 comected widi opposite pluralities across sense winding 54B 
provide, in coigunction wtdi cap^r C3 and resistor R4, a phase shift network causing 
a 90 degree phase l^widi respect to die excitation winding output The diodes also 
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provide protection against excessive nulio frequency voltages received from the 
gOKiator radio fiequency output appKed via conductors 38A and 38B. 

The three windings 54A, 54B and 54S of transformer 54 are wound on a three-section 
bobbin with a central threaded iron dust core 54C, this material being chosen due to its 
high curie pomt and consequent nunimal thermal drift. Alternatively, core 54C may be 
made of a fenite material with a comparatively large AI value in conjunction with a 
calibration lefeience to alkw coinpensation for thcmial drift by. for cxa^ 

in a known OQMcitance across the resonant windii^ S4S. 

Couplingbctween the lesonart secondary wuKlaig54S and the other wi^ 
of the transf<M 54 is compaatively low 10 lunit radio fiequency feedbadc. ^T^^ 
the leakage mductance is in the region of 3 niH 

15 itMdUbeappreciatedfimntheabovethatoperationalamplifier52actsasanoscillato^ 

.osciUatuig at the resraiant fiequency of the resonant cixciiit produced by secondary 

wmding54S and capacftor34/The output agnal produced by the operation 

52 is ampliM in a buffa amplifier 56 and applied to output terminal 50C fiom where 

itisfedtothecontroUer48(seeFigu«l). Controller 48 contains a coimier for 
20 deterarfnfag the fiequency ofosdIUtfion or an equivalent measurememfiomwhi 

identity of die electrode assembly is obtained. 

As a safi«y feature the controller 48 mdudes means for determming fiora die output of 

the identification circuit 50 whetiier any electrode assembly is connected to the 
25 handpiece 12. In such an eventuafity, the osciUation fiequency of the circuit 50 is 

outside a prodetennined range (m tiiis embodiment it is higher than 1 50 kHz) and the 
adjusting means generatesasignalmdicative of no electn)de assembly^ 
and the supply of RF output power to the handpiece 1 2 is inhibited. 

30 inanalteinativeembodnnenl.shownmFigure3.thedectrodeidentifkadion^ 

has two isolation transformers fiO and 62 to avoid magnetic couplmg between an 
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exdtation winding 60A co»q)led to the opexe^ooal amplifier ou^ 52A on 4e one hand, 
and a saise winding 62A coupled to the non-inv«ting iiqnit 521 of die operational 
amplifier on tbe other hand. Secondaiy windings 60S and 62S of the two tiansfimncrs 
are coupled in series, their combined inductance fonning a parallel resonant circuit with 
electrode assembly capacitor 34. Compared with the circuit of Figure 2, the lack of 
magnetic coiqjling as a result of the dual transformer arrangement reduces the 
transmission of harmonics to the feedback loop of the oscillator. Thus, all energy 
suppUed into excitation winding 60A is filtered in such a way diat only filtered enei^ 

arrives at the soase wmding 62A. 

In this embodiment, two additional diodes D3 and M are used to clamp and protect t^^ 
operational amplifier 52 ikom inadvertent radio fiequency inputs on the third conductor 
50B (e.g. by misuse of the electrode assembly and handpiece or due to insulation 
iiailure). 

In other respects, the identification dreuit of Figure 3 corresponds to that of Figure 2. 

In the above debuled description we have used the example of an dectrosurgical 
instruniemintendedfbruiotopcalpiocedures,inparticularcystoscopicprocedurc^ The 
invention is equally q»|dicable to dectrosurgical insmunents in other fields, such as 
hysteroscopic and arthn»c<qric procedures. 



Parts of an instnmwmfiffhysteroscopic use are shown in Figure 4. In this case, an 
electrode «sembly 14 (which nay have an electrode configuration similar to that shown 
25 in Figure lA) has a plug section 18 and housing 33 very simitar to the coiresponding 

parts of the urological insliument of Figure 1. As in the urolopcal instrument, a 

capadtor 34 (here shown by dotted lines) is positioned in a laterally projecting key 
portion 33K of the housing 33 to cwaact a spring-toaded contact similar to contact 36C 

of Figure 1 in a connects unit 70 attached to cable 20. 
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Corniector unit 70 is typically attached to tiie outside of an endoscope (not shown). 
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Refeiring to Figure S, an arthroscopic instrument has a handpiece 12 ergonomically 
designed to aid tissue manipulation. With regard to the interengagement of the 
handpiece 12 and d««ode assembly 14. these parts have ftatarcs similar t^^ 
described with reference to die mological insmment of Figure 1. 

5 

It wiU be seen by comparing the electrode assembUes 14 and handpieces 12 and 
connector unft 70 of the instruments shown in Figures 1 , 4, and 5, that the respective 
plug sections 18 are of different lengths. In each case, the receptacle 35 has contacts 
36A and 36B for engaging contacts 28A and 28B of the plug section 18 which are 

10 iocatedaccordingtothelengthofthecoiicspondingdectrodcassemblyplugsectionl8. 
TTiese differences are shw*n more deariy in Figures 6A, 6B, and 6C which show the 
uroiogical. hysteroscopic and arthroscopic electrode asscmbUes respectively. In all 
three figures, the spring loaded contact 36C for engaging the terminal of ft^ 
34 is also shown. Furthermore, in Figures 6B and 6C a stop 74 is shown 

15 diagrammatically. This is for limiting insertion of phig secti«»n 18 and, in practice, is 

typkaUy provided in those instruments by means of a transversdy oriented dowd m 

recqitade 35. 
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It wUl be noted that dthottgh the lengths c and 6 of the contact 28A at the end of tte 
phig unit 18. and the insdmive spacer 29 remain the same m aB three embodfanente^ 
disianceobet««n the housing33 and the insulalive spacer 29 is dif^^ 
Tl» saine dimensions are maintained in dl electrode assemblies withm eadi sp« 
group. TTius. dl electrode assembUfcs intended for urologicd procedures have a 

rdarivdy long plug section 18. dl dectrode assemblies for hysteroscopic procedures 
have a short plug section 1 8. whUe dl those intended for arthroscopc procedures have 

nn^inn length plug section 18. as shown in Figures 6A.6B. and 6C. ConsequenUy. 
eadi electrode assembly can only be used with a handpiece 12 or comiector unit 70 

intended for the same speddity group. If there is a mismateh in the medumicd 
. iatetfece between an electrode assembly and a handpiece or comiector unit, 
electrosurgicd power cam»t be supplied from the generator to the electrodes dther 
because one or bodi of the amtacts28A.28B fells to mdtecontactwithacorresponding 
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contact in the handpiece or connector unit, or because the spring-loaded contact 36C 
does not engage with the identification capacitor 34 in the housing 33. 

By providing similar interface restrictions at the connector 21 (see Figure 1), it can be 
5 . ensured that each electrode assonbly can only be used with a generator output 
connection configured for the speciality group of the electrode assembly. As a result, 
it is possible to set up the generator differently according to speciality grouping, and so 
that ft responds difiTerently to the various identification cqiadto 
of electrode assemblies for that speciality grouping. This means that a wider range of 
10 generator settings is available than would be possible by relying entirely on a limited 

range of values for capacitor 34. 
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An electrosurgical instniment comprising a first unit including a generator for 
generating radio frequency power, and a second unit including an electrode 
assend>ly, die second unit being detacliably connectiUe to the fi^ 
radio frequency power can be conveyed to the electrode assembly, wherein die 
second unit includes a passive electrical identification component having a 
paiarocter of a finite tton*2eio vahie indicative of a characterisdc of the de 
assembly, and the first unit includes sensing means for sensing the parameter 
value when the second unit is comiccted to the first unit, the generator 
adjusuncnt means responsive to the sensing means to adjust the output of the 
generator so as to suit the indicated electrode assembly characteristic. 

An instrumait according to claim I, wherein the parameter is electrical 
impedance, and wherein the sensing means is electrically coqpled to the 
identification component vAtea the second unit is connected to the first unit and 
is operable to produce an electrical output signal the nature of which is 
dependent on the impedance of the identification component 

An instrument according to claim 2, >^^in the sensing means includes a 
reactive component which foraas a resonant circuit with the identification 
conq>onent when the second unit is connected to the first unit, the resonant 
frequency of the resonant circuitry being dependent on the reactance of the 
identification component 

An mstrument according to claim 3, wherein the sensing means and the 
identification component together form an oscillator of which the frequency of 
operation is dependent on the reactance of the identification component 
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5. An instnunmt according to any of claims 2 to 4, wherein the identification 
component is a capacitor the capadtaince value of vJhkh is mdicative of the 
electrode assembly characterisdc 

5 6. An instrument according to claim 3 or claim 4, wherein the identification 

componem is a capacitor ami the reactance componem comprises a first wi^^ 
of a transfonner, Uk capadtor is connected between a first pair of contacts on die 
second unit, and the transformer first winding is connected between a second 
pair of contacts on the first unit, the first and second pairs of contacts bei^ 

10 located that the contacts of one pair engage respective contacts of the other pair 

when the first unit is connected to the second unit to form the said resonant 
circuit 

7. An instrument according to claim 4 or claim 6, wherein the transformer is an 
IS isolation transformer and has a 2 



8. An mslrumem according to chum 7»wfaerdn the transfonner has a third windi^ 
coupled to an osdUadng device of the oscillator and acting as a resonant circuit 

. excitation winding. 

9. An instrmnem according to claim 7. including a second transform 

first winding coiq)led to an oscillafing device of the oscillator and acting as a 
cescmant circuit excitation windmg» and a second wmding coupled in series in 
the rescmant circuit 

10. An instrument according to any ofchdms 6 to 9, wherein one of the contacts of 
each of tte first and second pairs also serves as a contact for conducting radio 
ficquency electrosurgery currents between the generator and the electtode 
assembly. 
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An instnimert aoxHtlingto any pic^^ 

responsive to a plurality of different values of the said parameter, and wherein 

the adjustment means comprise a controller arnniged to set the ou^ 

the generator according to an output signal provided by the sensing means and 

rejoesentative of the identification compMient parameter. 

An instrumcrt according to claim 11. wherein the controller is operabte 

the average supply voltage supplied to a radio frequency output circuit of the 
generator in response to the output signal of the sensing means. 

Aninstnimentaccordingtoclaim 12, wherein the generator includes a switche^^ 

mode power supply, and the controller is coupled to the power supply and 
opcraWe to adM the duty cycle of the switched output in response to 

signal of the sensing means. 

An instniment according to any of claims 2 to 10. wherein first unit comprises 
the generator, a connector, and a cable for couplmg the generator to the 
coMiector. the cable including conductors for coupling the identification 
ccmiponcm to the sensing means, and wherein the second unit is in the fomi 
an dectrode assembly inch-iing a com«tor which mates with the com^^^^ 

thefirstunit 

An instniment accofdingtoclaim 14. wherein the said com«ctor of the first 
is integrated in a handpiece of file instrument 

Aninstnnnentaccordingtoanypnxedingclaim. wherein theadj^^^ 
includes a circuit for setting a generator output voltage limit for ttssue 
vaporisadon. the limit being determined ««.niing to the identification 
Gcnnponent property. 
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17. All electrode assembly for an electrosorgical instnanent, the assembly 
cbmprismg at least one dectrode, mountiiig means for detaidiably roouating^^ 

assembly to ah another part of the instnimenl. and a passive electrical 
idenlificationcomponentarrangedtointeractwithscnsmgmeansassoci^ 
5 the said other part of instnimenl. the identification elemem having a 

parameter of a finite non-zero value indicative of the assembly. 

18. Andectiodeasscmblyaccoidingtoclaiml7,vi*ereintheparameteriselectri 
impedance. 

10 

19. An electrode assembly according to claim 1 8, wherein the component is a 
capacitor die capadtance value of which is indicative of the assembly, and 
wherein the mounting means includes a pair of dectrical contacts arranged to 
engage dectricd cootacls in the saki other part of the instnimem handpiece^ 

15 capacitor being connected betweeii the contacts of the assembly. 

20. An electrode assembly according to any of claims 17 to 19, whcrdn the 
dectrode assembly is for use in a conductive liquid and has a first, active 
electrode at an exueine distal end of the asseinbly and a second, return electrode 

20 spaced proximally from die active electrode. 

21. An electnwuigical generator for use witii a plurality of different electrode 
assemblies induding respective electrical identification components havmg 
difierent finite non-zero parameter values indicative of tiie characteristics of die 

25 electrode assemblies, wherein die generator includes sensing means responsive 

to the parameter values and means for automaticaUy setting die output of UK 
generator according to die indicated characteristic of an electrode assemblj 
conneeted to die geneiatOT. 
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22. A generator accoiding to claim 21. wherein die sensmg means are operable tt 
produce an electrical ouqiut signal die nature of which is dependent on dw 
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inq^Iance of an identificjtfion componeitf 
component. 

23. A gcnentor accoiding to claim 22. Mrherein the automatic setting means 
5 comprises a contionerananged to set at least one of the output power of the 

generator and a maximum peak output voltage. 

24. AmcthodofassemWingandoperatinganelectmsurgicalinstiumemqm^^ 

providing afiistunit indudingande«rtro8uigical generator for genen^ 

JO ladio frequency power; 

providing a plurali^ of second units comprising different electrode 
assembHeseachhavingmeansfordetachaWemoimtingtothefi^ 
including an electrical identification component having a parameter of a finite 
non-zero value indicative of a characteristic of flw respective assembly; 

selecting one of the second units and mounting it to tiie first unit; and 

in tiie first unit, sensing the said identification component parameter 

value and automaticaUy adjusting the generator output in response to the said 
,0 suit the characteristic ofthe electrode assembly oftiie selected second 



20 



15 



unit 



25 A metiiod according to claim 24. wherein the generator nominal output power 
i5 automaticaUy adjusted according to the sensed identification parameter value. 



Amethodaccordmg to claim24or claim 25. wheieinatissue vaporisation limit 
25 vohageisf- ^~.«i«~«"-«i««»tdiM to the sensed identification parameter 



26. 



value. 



30 



27. Amethodaccordingtoclaim24.whereinachanc.eristicofthege^ 

is adjusted in response to the identification component parameter value 

according to the category of surgical procedure as characterised by ti.e 
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mecfaankal configuntion of tbe generator ouqxit connector b wfaidi Ae 
electrode assembly is connected. 

28. A kit of parts for assembling an electros u i g ical instnimeat, comprising a first 
5 unit indttding an electrosurgicid genetator for generating a radio fiequeoqr 

electrosurgical voltage, and a plurality of cBflferent second units including 
different electrode assemblies, each seonid unit including means for mourning 
to the fust unit, M*eicin each second unit mcludes an electrical identification 
component having a parameter of a respective value selected fiom a range of 
10 finite non-zero values and indicative of a characteristic of the respective 

electrode assembly, and the first unit includes means for sensing the indicating 
parameter when the second unit is mounted to the first unit, die generator 
including adjustment means responsive to the sensing means to adjust the output 
of the generator, whereby the generator output is automatically adjusted to suit 
15 the diffiaent characterisdcs of the electrode assemblies of die second units when 

they are selectively mounted to d»e housing according to the sensed parameter 

value. 

29. A kit of parts according to claim 28, wherein the first unit comprises die 
20 generator, a connector, and a cable for coupling die generator to the cable, and 

wherein eadi second unit comprises a said electrode assembly w*ich itself 
inchides a connector for mating witfi die connector of the fust unit 
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